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INTERFACE  BOARD  CONNECTOR 

STATEMENT  OF  GOVERNMENT  INTEREST 
[0001]  The  invention  described  herein  may  be  manufactured  and 
used  by  or  for  the  Government  of  the  United  States  of  America 
for  governmental  purposes  without  the  payment  of  any  royalty 
thereon  or  therefore. 

CROSS  REFERENCE  TO  RELATED  APPLICATION 
[0002]  Not  applicable. 

BACKGROUND  OF  THE  INVENTION 

(1)  Field  of  the  Invention 

[0003]  The  invention  relates  to  connectors  and  is  directed 
more  particularly  to  removable  balanced  transmission  line 
connectors . 

(2)  Description  of  the  Prior  Art 

[0004]  In  telecommunications  and  professional  audio,  a 

balanced  line  format  is  used  for  good  rejection  of  external 
noise.  A  balanced  line  or  balanced  signal  pair  refers  to  a 
transmission  line  consisting  of  two  conductors  of  the  same  type, 
each  of  which  have  equal  impedances  along  their  lengths  and 
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equal  impedances  to  ground  and  to  other  circuits.  Circuits 
driving  balanced  lines  must  themselves  be  balanced  to  maintain 
the  benefits  of  balance.  This  may  be  achieved  by  transformer 

I 

coupling  using  a  balun  transformer. 

[0005]  For  reliability,  electrical  connections  between 
circuit  boards  or  between  circuit  board  components  are  generally 
soldered.  Typically,  a  printed  circuit  board  is  mechanically 
supported  by  a  dielectric  base  plate.  The  printed  circuit  board 
metallization  provides  electrical  seats  for  the  circuit 
elements . 

[0006]  The  circuit  board  metallization  is  designed  to  enable 
an  electrical  connection  to  the  metal  traces  that  form  a 
balanced  transmission  line  on  each  balun  board  tongue,  or 
contact  post.  The  electrical  connection  is  made  by  soldering 
the  metal  traces  on  the  balun  board  contact  post  to  the 
partition  element  electrical  seats  on  the  printed  circuit  board. 
[0007]  This  method  is  satisfactory  when  the  likelihood  of  a 
failure  of  one  component  or  board  is  extremely  small.  In 
complex  systems,  wherein  a  large  number  of  boards  are 
interconnected,  a  failure  of  one  of  the  boards  will  likely 
require  nearly  complete  disassembly  of  the  system  in  order  to 
replace  the  failed  board. 

[0008]  As  an  example,  a  variety  of  active  circuits  can  be 
incorporated  into  individual  balun  boards  that  provide  the 
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electrical  interface  between  partition  elements  and  system 
electronics.  Some  balun  boards  can  incorporate  power  amplifiers 
that  will  enable  transmitters.  Other  boards  can  incorporate  low 
noise  receivers  that  will  enable  high  dynamic  range  signals 
acquisition  systems.  Boards  incorporating  other  active  circuits 
can  enable  radio  frequency  generators  and  sensors  for  a  variety 
of  specialized  applications. 

[0009]  The  large  numbers  of  active  circuits  can  open  the 
possibility  to  occasional  component  failure.  When  a  failure 
does  occur,  it  will  particularly  advantageous  to  be  able  to 
exchange  one  or  more  failed  boards  without  disassembling  the 
entire  interface  assembly.  Additionally,  the  ability  to 
exchange  various  components  can  provide  greater  design 
flexibility . 

[0010]  There  is  a  need  for  a  connector  that  allows  for 
independent  removal  and  replacement  of  each  such  interface  board 
without  disassembly  of  the  entire  interface.  Further,  the 
connector  needs  to  provide  a  mechanically  rigid  connection  and 
an  electrically  sound  interface  coupling. 

SUMMARY  OF  THE  INVENTION 

[0011]  The  object  of  the  present  invention  is,  therefore,  to 
provide  a  removable  interface  board  connector.  Further  objects 
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are  to  provide  a  mechanically  rigid,  electrically  sound 
connector  and  a  method  for  designing  the  connector. 

[0012]  With  the  above  and  other  objects  in  view,  an  interface 
board  connector  includes  a  plurality  of  individual  conductive 
partition  element  seats.  Each  partition  element  seat  includes 
four  spring  fingers  that  extend  into  apertures  in  a  dielectric 
base  plate  of  the  interface  assembly.  Two  adjacent  spring 
fingers  form  a  tweezers-like  connector  in  one  of  the  apertures 
that  couples  to  traces  on  a  balun  board  contact  post  to  form  an 
impedance-matched  extension  of  the  balun  balanced  transmission 
line  that  is  an  integral  part  of  the  adjacent  partition  element 
seats . 

[0013]  Each  spring  finger  includes  three  distinct  sections. 

A  ramp  section  allows  the  balun  board,  when  inserted,  to  push 
apart  the  two  spring  fingers  and  slide  into  place.  The  contact 
sections  of  two  adjacent  spring  fingers  form  the  electrical 
junction  between  the  balanced  transmission  line  traces  on  the 
balun  board  contact  post  and  the  section  of  balanced 
transmission  line  formed  by  the  parallel  spring  sections  of  the 
two  adjacent  spring  fingers. 

[0014]  In  one  embodiment,  an  interface  connector  includes  an 
interface  element  mounting  plate  and  a  plurality  of  spring 
sections,  spaced  apart  at  the  periphery  of  the  plate.  The 
spring  sections  extend  at  an  angle,  t,  generally  orthogonal  from 
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the  plate,  wherein  tan t«t.  The  interface  also  includes  a 
corresponding  plurality  of  contact  sections.  Each  contact 
section  extends  from  one  of  the  spring  sections  distal  from  the 
plate,  with  the  contact  section  maintaining  the  angle,  t.  The 
contact  sections  have  a  stiffness  greater  than  ten  times  the 
stiffness  of  the  spring  sections. 

[0015]  The  interface  can  further  include  a  dielectric  support 
to  which  the  plate  is  attached.  The  spring  sections  and  contact 
sections  extend  through  apertures  in  the  dielectric  support. 

The  interface  can  include  a  plurality  of  the  connectors  attached 
to  the  support,  wherein  distal  ends  of  the  contact  sections  of 
one  connector  are  in  contact  with  distal  ends  of  the  contact 
sections  of  adjacent  connectors. 

[0016]  Each  spring  finger  can  include  a  ramp  section  that 
extends  from  the  contact  section  distant  from  the  plate.  The 
thickness  of  the  ramp  section  can  decrease  linearly  to  a  point 
distant  from  the  contact  section.  Further,  the  width  of  the 
spring  sections  provides  a  50-Ohm  characteristic  impedance. 

[0017]  In  one  embodiment,  a  method  for  designing  an  interface 
connector  includes  defining  a  set  of  variables  based  upon  a 
known  interface  architecture.  The  set  of  variables  can  include 
a  modulus  of  elasticity,  E,  an  initial  deflection,  b,  of  the 
spring  finger  of  the  connector,  a  length,  S,  of  the  spring 
section  of  the  spring  finger,  a  width,  u,  of  said  spring  section 
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and  a  width,  m,  of  said  contact  section.  A  value  greater  than 
10  is  selected  for  the  ratio  of  the  contact  section  stiffness  to 
the  spring  section  stiffness. 

[0018]  The  method  also  includes  setting  either  the  spring 
section  thickness  or  the  contact  pressure  exerted  by  the  contact 
section.  When  the  spring  section  thickness  is  set,  the  value  is 
used  to  obtain  the  contact  pressure.  If  the  obtained  contact 
pressure  is  outside  the  range  of  about  6,000  Pascals  to  about  1 
giga-Pascal,  the  spring  section  thickness  is  varied  until  the 
obtained  contact  pressure  is  within  this  range.  When  the 
contact  pressure  is  set,  the  value  is  used  to  obtain  the  spring 
section  thickness.  If  the  obtained  spring  section  thickness  is 
less  than  about  0.010  inch,  the  contact  pressure  is  varied  until 
the  obtained  spring  section  thickness  is  greater  than  about 
0.010  inch. 

[0019]  Based  on  the  finalized  spring  section  thickness,  a 
deflection  angle  and  a  spring  finger  offset  are  determined. 
Additionally,  the  thickness  of  the  contact  section  is 
determined . 

[0020]  The  method  can  further  include  choosing  an  incline 
angle  for  a  ramp  section  of  the  spring  finger  and  determining  a 
length  of  the  ramp  section  based  on  the  incline  angle  and  the 
contact  section  thickness.  An  engagement  force  between  the 
spring  finger  and  a  contact  post  can  be  determined  based  in  part 


6 


on  the  incline  angle.  The  incline  angle  can  further  be  used  to 
calculate  the  length  of  the  transition  between  the  spring 
section  thickness  and  the  contact  section  thickness. 

[0021]  The  above  and  other  features  of  the  invention, 
including  various  novel  details  of  construction  and  combinations 
of  parts,  will  now  be  more  particularly  described  with  reference 
to  the  accompanying  drawings  and  pointed  out  in  the  claims . 

[0022]  It  will  be  understood  that  the  particular  assembly 
embodying  the  invention  is  shown  by  way  of  illustration  only  and 
not  as  a  limitation  of  the  invention.  The  principles  and 
features  of  this  invention  may  be  employed  in  various  and 
numerous  embodiments  without  departing  from  the  scope  of  the 
invention . 


BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
[0023]  Reference  is  made  to  the  accompanying  drawings  in 
which  is  shown  an  illustrative  embodiment  of  the  invention,  from 
which  its  novel  features  and  advantages  will  be  apparent, 
wherein  corresponding  reference  characters  indicate 
corresponding  parts  throughout  the  several  views  of  the  drawings 
and  wherein: 

[0024]  FIG.  1  shows  a  partial  side  view  of  a  plurality  of 
interface  board  connectors; 
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[0025] 


FIG.  2  shows  shown  a  detailed  side  view  of  an 


interface  board  connector; 

[0026]  FIG.  3  shows  a  detailed  plan  view  of  a  connector; 

[0027]  FIG.  4  shows  a  partial  side  view  of  a  contact  post 

engaging  a  connector; 

[0028]  FIG.  5  shows  a  partial  plan  view  of  a  connector 
corresponding  to  the  side  view  of  FIG.  4; 

[0029]  FIG.  6  shows  a  schematic  representation  of  the 
geometry  of  a  spring  finger  portion  of  a  connector;  and 
[0030]  FIG.  7  is  a  block  diagram  of  method  for  the  design  of 
a  spring  finger. 


DETAILED  DESCRIPTION  OF  THE  INVENTION 
[0031]  Referring  to  FIG.  1,  there  is  shown  an  exploded, 
partial  side  view  of  a  generalized  embodiment  of  a  plurality  of 
interface  board  connectors  10.  Connectors  10  enable  an 
electrical  connection  between  prior  art  balun  board  1  and 
partition  elements  2.  As  is  known  to  those  of  skill  in  the  art, 
metal  traces  3  on  tongues,  or  contact  posts  4  of  balun  board  1 
form  a  balanced  transmission  line  on  balun  board  1. 

[0032]  Element  seat  plates  12  of  connectors  10  are  supported 
by  dielectric  14  and  prior  art  partition  elements  2  are 
electrically  connected  to  plates  12.  Spring  fingers  16  of 
connectors  10  extend  generally  orthogonally  from  plates  12 
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through  apertures  14a  formed  in  dielectric  14.  For  clarity  and 
ease  of  visualization,  solid  portions  of  dielectric  14  are 
cross-hatched. 

[0033]  When  balun  board  1  is  positioned  adjacent  to 
dielectric  14  (by  movement  in  the  direction  of  arrow  5  of  FIG. 
1),  contact  posts  4  are  inserted  into  corresponding  apertures 
14a.  Spring  fingers  16  contact  metal  traces  3  to  form  the 
electrical  connection  between  balun  board  1  and  partition 
elements  2. 

[0034]  Referring  now  to  FIG.  2,  there  is  shown  a  detailed 
side  view  of  connector  10,  corresponding  to  the  orientation  of 
FIG.  1.  The  number  of  spring  fingers  16  and  their  spacing  will 
depend  on  the  architecture  of  the  interface  board.  For 
illustration,  but  not  limitation,  connector  10  of  FIG.  2 
includes  four  spring  fingers  16,  spaced  90°  apart  about  central 
axis  X-X  of  connecter  10,  one  of  which  is  hidden  in  FIG.  2. 
[0035]  Each  spring  finger  16  extends  away  from  element 
surface  12a  of  plate  12  and  away  from  axis  X-X  at  an  angle,  t, 
wherein  the  known  small  angle  approximation  tan t ~ t  is  valid. 
Each  spring  finger  16  is  formed  of  spring  section  16a,  contact 
section  16b  and  ramp  section  16c.  Spring  section  16a  is 
proximal  to  and  is  attached  to  plate  12.  Ramp  section  16c  is 
distal  from  plate  12,  with  contact  section  16b  between  spring 
section  16a  and  ramp  section  16c. 


9 


[0036]  Spring  section  16a  is  fabricated  to  have  a  much 
smaller  moment  of  inertia  than  contact  section  16b,  such  that 
bending  deflections  of  spring  finger  16  in  a  direction  towards 
axis  X-X  are  generally  confined  to  spring  section  16a.  Ramp 
section  16c  tapers  from  contact  section  16b  inward  towards  axis 
X-X. 

[0037]  Referring  now  to  FIG.  3,  there  is  shown  a  detailed 
plan  view  of  connector  10,  taken  from  the  perspective  of  balun 
board  1  of  FIG.  1.  As  noted  previously  with  respect  to  FIG.  2, 
the  configuration  of  plate  12  depends  on  the  architecture  of  the 
interface  board.  For  illustrative  purposes  and  for  conformance 
with  FIG.  2,  but  not  for  limitation,  plate  12  is  shown  having  a 
generally  octagonal  shape,  with  spring  fingers  16  at  alternate 
apexes.  In  addition,  plate  12  can  include  openings  12b  for 
alignment  pins  and  mounting  bolts,  as  is  known  in  the  art. 

[0038]  Referring  now  also  to  FIG.  4,  there  is  shown-  a  partial 
side  view  of  contact  post  4  engaging  spring  finger  16.  As 
contact  post  4  contacts  face  16d  of  ramp  section  16c  and  is 
moved  further  towards  plate  12,  force  WR  is  exerted  normal  to 
face  16d  and  spring  section  16a  begins  to  deflect  towards  axis 
X-X  (as  shown  by  arrow  A) . 

[0039]  Due  to  its  larger  moment  of  inertia,  essentially  no 
deflection  occurs  in  contact  section  16b.  Accordingly,  when 
contact  post  4  is  moved  fully  towards  plate  12,  spring  section 
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16a  deflects  through  angle  t  (shown  in  FIG.  2)  such  that  contact 
section  16b  is  in  full  contact  with  metal  traces  3  on  contact 
post  4 . 

[0040]  Referring  also  to  FIG.  5,  there  is  shown  a  partial 
plan  view  of  spring  finger  16,  corresponding  to  the  side  view'  of 
FIG.  4,  with  contact  post  4  being  shown  removed  from  spring 
finger  16.  As  shown  in  FIG.  5,  the  lengths  of  spring  section 
16a,  contact  section  16b  and  ramp  section  16c  are  designated  as 
S,  H  and  R,  respectively.  The  widths  of  spring  section  16a  and 
contact  section  16b  are  designated  as  u  and  m,  respectively. 
Referring  back  to  FIG.  4,  the  thicknesses  of  spring  section  16a 
and  contact  section  16b  are  designated  as  v  and  z,  respectively. 
[0041]  Referring  now  to  FIG.  6,  there  is  shown  a  schematic 
representation  of  the  geometry  of  a  spring  finger.  In  FIG.  6,. 
the  x  and  y  coordinate  axes  are  aligned  with  the  initial  un¬ 
deformed  position  of  the  spring  finger  in  order  to  permit  the 
application  of  standard  beam  deflection  theory  to  the  problem. 

As  noted  with  respect  to  FIG.  2,  slight  variations  in  the 
vertical  dimensions  caused  the  initial  deflection  angle  can  be 
ignored  since  tanfwf. 

[0042]  When  a  force  W  is  applied,  as  would  be  the  case  when 
contact  post  4  advances  past  ramp  section  12c  in  FIG.  4,  the 
spring  section  (denoted  by  length  S  in  FIG.  6)  of  the  spring 
finger  deflects  until  the  contact  section  (denoted  by  length  H 
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in  FIG.  6)  becomes  horizontal.  To  ensure  that  almost  all 


bending  occurs  in  the  spring  section  and  the  contact  section 
remains  relatively  unbent,  the  moment  of  inertia  of  the  contact 
section  can  be  set  significantly  larger  than  the  moment  of 
inertia  of  the  spring  section. 

[0043]  As  is  known  to  those  of  skill  in  the  art,  the  beam 
deflection  equation  is: 


[0044] 

y  =  777(3x2(xiy)  -  X3),  where  (1) 

6EI 

[0045] 

y  is  the  ordinate, 

[0046] 

x  is  the  abscissa, 

[0047] 

W  is  the  force  applied  at  x  =  x. 

[0048] 

E  is  the  material  modulus  of  elasticity,  and 

[0049] 

I  is  the  moment  of  inertia  of  the  beam,  or  spring 

finger . 


[0050] 

For  ease  of  calculation  and  derivation,  the  length  of 

the  contact  section,  H,  is  set  equal  to  the  length  of  the  spring 
section,  S.  Further,  since  we  have  taken  the  contact  section  to 
be  horizontal,  it  would  be  in  full  contact  with  a  contact  post. 
Accordingly,  W  can  be  considered  to  act  in  the  middle  of  the 
contact  section,  as  shown  in  FIG.  6. 

[0051]  It  follows  that  xw=(3S/2).  Then,  the  deflection  at 
the  junction  between  the  contact  section  and  the  spring  section, 
where  x  =  S ,  is : 
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(2) 


f  CX  7W  c3 

[0052]  yfx  =  S)  = - S* 

J  12  El 

[0053]  Also,  the  derivative  of  y  with  respect  to  x,  evaluated 


at  x  =  S  is : 

[0054]  Q(x  =  S)  =  y'(x  =  S)  =  jjS2  (3) 

[0055]  For  uniform  contact  pressure  over  the  contact  region, 
the  slope  of  the  spring  finger  at  x  = S  should  be  equal  to  the 
angle  t,  as  defined  in  FIGS.  2  and  6.  Thus,  two  conditions  need 
to  be  met  simultaneously  at  x  =  S.  First,  when  the  balun  board 
is  fully  inserted,  y  =  d,  where  d  is  the  initial  value  of  y  at 
x  =  S,  as  shown  in  FIG.  6.  Second  and  simultaneously,  the 
derivative  of  y  with  respect  to  x  is  equal  to  t,  or  y'  =  t. 

[0056]  The  first  and  second  conditions  lead  to  the  respective 
equations: 


[0057] 

and 


7W  c3  _  a  -  0-0 

- o  —CL  —  -  and,  knowing  that  tant  ~  t,  (4) 

12EI  2 


w  C2  _  ,  _  (e+»)  . 

—  o  —  L  —  - ,  where 

El  2  S 


;5) 


b  is  the  initial  deflection  or  value  of  y  at  x  =  2S; 


[0058]  c  is  the  initial  value  of  y  at  x  =  0. 

[0059]  Solving  equations  4  and  5  simultaneously,  a 
relationship  between  b  and  c  is  found  that,  when  met,  leads  to 
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simultaneously  satisfying  the  aforementioned  first  and  second 
conditions : 


[0060]  A  number  of  the  variables  required  for  the  design  of  a 
spring  finger  can  be  determined  by  the  basic  architecture  of  the 
interface  board.  For  example,  the  initial  deflection,  b,  is 
taken  as  half  of  the  depth,  dt,  of  contact  post  4  that  mates  with 
spring  finger  16  (FIG.  4).  In  this  manner,  contact  between 
adjacent  spring  fingers  16  is  maintained  prior  to  contact  post  4 
being  inserted,  as  shown  in  FIG.  1.  Also,  the  width,  m,  of 
contact  section  16b  will  match  the  width,  j,  of  contact  post  4 
(FIG.  4) . 

[0061]  Further,  it  is  desirable  that  the  full  length  of  a 
contact  section  lie  adjacent  the  contact  post.  Accordingly,  the 
length  of  the  contact  section,  H,  plus  the  length  of  the  ramp 
section,  R,  is  set  less  than  or  equal  to  the  length,  k,  of 
contact  post  4  less  the  dielectric  coverage,  do  (FIG.  1) ,  or 
(H  +  R)  <  (k  —  d0) .  Since  the  length  of  the  contact  section,  H,  was 
set  equal  to  that  of  the  spring  section,  this  requirement  also 
determines  the  length  of  the  spring  section,  S. 

[0062]  The  length  of  the  ramp  section,  R,  will  depend  on  the 
thickness  of  the  contact  section,  z,  and  a  reasonable  value  for 
incline  angle,  or  (FIG.  4),  such  that  tan(oc)  =  R/z .  Similarly,  the 
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incline  angle,  or,  can  be  used  for  the  transition  between  the 
spring  section  and  the  contact  section,  such  that  the  transition 
length,  Lt  (FIG.  4),  also  depends  on  a,  i.e.,  Lt  =  (z  —  v)  tan(oc) . 
[0063]  The  modulus  of  elasticity,  E,  depends  on  the  materials 
used.  Further,  the  width,  u,  of  the  spring  section  can  be 
determined  by  the  electrical  requirement  for  50-Ohm  ' 
characteristic  impedance,  as  is  known  to  those  of  skill  in  the 
art . 

[0064]  The  force,  W,  can  be  related  to  the  moment  of  inertia 
of  the  spring  section,  which  leads  to  a  determination  of  the 
spring-section  thickness.  Combining  equations  4  and  6  results 
in  the  relation: 


w  = 


12  bE 
19S3 


(7) 


[0065]  Using  the  dimensions  designated  in  FIGS.  4  and  5,  the 
moment  of  inertia  of  spring  section  16a  is: 

r  uv3 


[0066]  Accordingly,  the  force,  W,  is  proportional  to  the  cube 
of  the  spring  section  thickness,  v.  If  a  reasonable  force,  W, 
can  be  determined,  the  thickness,  v,  can  be  obtained  from 
equations  7  and  8 . 

[0067]  As  is  known,  gold  plating  is  used  for  most  contact 
surfaces.  Gold  to  gold  contact  resistance  flattens  above  a 
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pressure  of  6,000  Pascals;  and  the  onset  of  gold  deformation  is 
about  1  giga-Pascal.  Thus,  a  reasonable  contact  force  value 
lies  between  these  two  values. 

[0068]  Since  small  variations  in  the  spring  thickness  will 
result  in  large  variations  in  the  force  applied  to  the  contact 
area,  control  of  the  spring  thickness  during  fabrication  is 
critical.  As  is  known,  thicknesses  less  than  about  0.010  inch 
can  be  difficult  to  replicate  with  satisfactory  consistency. 
[0069]  Accordingly,  a  spring  thickness  of  0.010  inch  can  be 
chosen  as  a  minimum  value,  with  the  constraint  that  the 
resulting  contact  pressure,  i.e.,  W/mS,  be  greater  than  6,000 
Pascal,  but  less  than  1  giga-Pascal.  Conversely,  a  reasonable 
contact  pressure  can  be  chosen  with  the  constraint  that  the 
resulting  spring  thickness  is  greater  than  0.010  inch. 

[0070]  Referring  now  to  FIG.  7,  there  is  shown  a  block 
diagram  of  method  100  for  the  design  of  a  spring  finger.  At 
block  102  the  independent  variables  are  obtained  based  on  the 
materials  used  and  the  architecture  of  the  interface,  as 
described  hereinbefore.  These  include: 


[0071] 

E, 

[0072] 

b, 

[0073] 

s, 

[0074] 

Hr 

[0075] 

Ur 
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[0076]  m,  the  width  of  the  contact  section. 

[0077]  At  block  104,  the  ratio  between  the  moments  of  inertia 
of  the  contact  section  and  the  spring  section  is  chosen  such 
that  bending  is  generally  confined  to  the  spring  section.  A 
ratio  of  10  or  greater  has  been  found  to  be  adequate,  i.e., 


12 


12 


-,  or  mz5  >  10ui7“ 


(9) 


[0078]  As  noted  previously,  either  the  spring  thickness,  v, 
or  the  contact  pressure,  W /mS ,  can  be  set,  as  shown  at  blocks 
106  and  108.  If  the  spring  thickness  is  set,  the  contact 
pressure  is  determined  from  equations  7  and  8  at  block  110.  If 
the  resulting  contact  pressure  is  not  within  acceptable  limits, 
i.e.,  the  contact  pressure  is  less  than  6,000  Pascal  or  greater 
than  1  giga-Pascal,  as  determined  at  block  112,  the  spring 
thickness  is  adjusted  at  block  114  and  method  100  returns  to 
block  110  to  determine  the  new  contact  pressure. 

[0079]  If  the  contact  pressure  is  set,  the  spring  thickness 

is  determined  from  equations  7  and  8  at  block  116.  If  the 
spring  thickness  is  less  than  0.010,  as  determined  at  block  118, 
the  contact  pressure  is  adjusted  at  block  120  and  method  100 
returns  to  block  116  to  determine  the  new  spring  thickness.  As 
can  be  seen  from  equation  7,  an  increase  or  decrease  of  the 
spring  thickness  results  in  a  commensurate  increase  or  decrease 
of  the  contact  pressure,  and  vice  versa. 
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[0080]  Once  the  spring  thickness  is  finalized,  either  from 
block  112  or  from  block  118,  the  remaining  spring  design 
parameters  can  be  obtained.  The  spring  offset,  c,  is  obtained 
at  block  122  from  equation  6  and  the  deflection  angle,  fc,  is 
determined  at  block  124  from  equation  5.  At  block  126,  the 
contact  thickness,  z,  is  determined  from  equation  9. 

[0081]  At  block  128,  the  incline  angle  can  be  chosen,  such 
that  the  ramp  length,  R,  and  the  transition  length,  Lt,  are 
determined  at  block  130  from  the  previously  described  relations: 
tan(oc )=R/z  and  Lt  =  (z  —  v)  tan(oc).  The  incline  angle  can  also  be 
used  to  obtain  the  engagement  force  component,  of  normal  force 
WR,  as  shown  in  FIG.  4.  The  engagement  force,  WE,  is  that  force 
necessary  to  push  the  contact  post  into  contact  with  a  spring 
finger  based  on  the  relation: 

tan(oc)  =  Wi/WE,  where  (10) 

[0082]  WL  (FIG.  4)  is  the  lifting  force  component  of  WR. 

Force  WL  is  calculated  from  equation  1  with  y  =  d  and  xw  =  25. 
Thus,  to  insert  the  contact  post  between  two  adjacent  spring 
fingers  requires  a  force  of  2WE.  Accordingly,  block  132 
calculates  the  engagement  force  based  on  equations  1  and  10. 
[0083]  What  has  thus  been  described  is  a  design  for  an 
interface  board  connector  10  and  a  design  method  100  that 
provide  for  independent  removal  and  replacement  of  each  such 
interface  board  without  disassembly  of  the  entire  interface.  If 
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partition  element  2  on  connector  10  fails,  or  a  new  interface 
design  requires  changing  partition  element  2,  connector  10  is 
simply  removed  from  the  interface  and  a  new  connector  with  the 
new  partition  element  is  attached.  Using  connector  10,  there 
are  no  soldered  connections  that  require  removal. 

[0084]  The  design  method  100  of  connector  10  provides  a 
mechanically  rigid  connection  and  an  electrically  sound 
interface  coupling.  The  design  method  ensures  full  contact  of 
contact  section  16b  along  contact  post  4,  with  sufficient  force, 
W,  to  provide  a  sound  connection. 

[0085]  It  will  be  understood  that  many  additional  changes  in 
the  details,  materials,  and  arrangement  of  parts,  which  have 
been  herein  described  and  illustrated  in  order  to  explain  the 
nature  of  the  invention,  may  be  made  by  those  skilled  in  the  art 
within  the  principles  and  scope  of  the  invention  as  expressed  in 
the  appended  claims. 
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INTERFACE  BOARD  CONNECTOR 

ABSTRACT  OF  THE  DISCLOSURE 

An  interface  board  connector  includes  a  plurality  of 
individual  conductive  partition  element  seats.  Each  partition 
element  seat  includes  four  spring  fingers  that  extend  into 
apertures  in  a  dielectric  base  plate  of  the  interface  assembly. 
Two  adjacent  spring  fingers  form  a  tweezers-like  connector  in 
one  of  the  apertures  that  couples  to  a  trace  on  a  balun  board 
contact  post  to  form  an  impedance-matched  extension  of  the 
balanced  transmission  line  that  is  an  integral  part  of  the 
adjacent  partition  element  seats.  Each  spring  finger  includes 
three  distinct  sections.  A  ramp  section  allows  the  balun  board, 
when  inserted,  to  push  apart  the  two  spring  fingers  and  slide 
into  place.  The  contact  sections  of  two  adjacent  spring  fingers 
form  the  electrical  junction  between  the  balanced  transmission 
line  traces  on  the  balun  board  contact  post  and  the  section  of 
balanced  transmission  line  formed  by  the  parallel  spring 
sections  of  the  two  adjacent  spring  fingers. 


FIG.  1 
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FIG.  3 
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FIG.  4 


FIG.  5 


FIG.  6 


FIG.  7 


